Conductance to gaseous transfer is normally considered to be greater from the abaxial than from the adaxial side of a leaf. Measurements of the conductance to water vapor of peanut leaves (Arachis hypogaea L.) under well watered and stress conditions in a controlled environment, however, indicated a 2-fold higher conductance from the adaxial side of the leaf than from the abaxial. Studies of conductance as light level was varied showed an increase in conductance from either surface with increasing light level, but conductance was always greater from the adaxial surface at any given light level. Soil water was monitored in each container with electrical resistance blocks. The soil-water potential was maintained above -I bar throughout the growth period by rewatering to -0.05 bar as determined by soil-water desorption curves. Plant-water potential was measured as described in ancillary experiments (16). The plants were grown in water-cooled chambers programmed for 25 C, 60%o RH, and 350 pl CO2 I`air for 14-h photoperiods, and 20 C, 90%o RH and 400 pl CO2 I ' for 10-h nyctoperiods. The primnary light source for growth and experimentation consisted of a bank of VHO cool-white fluorescents supplemented with incandescents with a total light intensity of 1.17 joules cm-2 min-' of total radiation at the soil surface of which 49% was IR (340 ,uE m-2s-PAR). During experimental periods a constant day-night temperature of 25 C was maintained with 60%o daytime RH and a 90%1o nighttime RH.
imate 2-fold greater conductance from the abaxial surface than from the adaxial. Approximately the same number of stomata were present on both peanut leaf surfaces and stomatal size was similar. Electron microscopic examination of peanut leaves did not reveal any major structural differences between stomata on the two surfaces that would account for the differences in conductance. Light microscope studies of leaf sections revealed an extensive network of bundle sheaths with achloraplastic bundle sheath extensions; the lower epidermis was lined with a single layer of large achloraplastic parenchyma cells. Measurements of net photosynthesis made on upper and lower leaf surfaces collectively and individually indicated that two-thirds of the peanut leaf's total net photosynthesis can be attributed to diffusion of CO2 through the adaxial leaf surface. Possibly the high photosynthetic efficiency of peanut cultivars as compared with certain other C3 species is associated with the greater conductance of CO2 through their upper leaf surfaces.
Controlled environmental studies have indicated that certain peanut (Arachis hypogaea L.) cultivars have the potential for high rates of photosynthesis relative to certain other C3 species (17, 24) . High photosynthetic efficiencies for peanuts have also been deduced from field studies (18 Soil water was monitored in each container with electrical resistance blocks. The soil-water potential was maintained above -I bar throughout the growth period by rewatering to -0.05 bar as determined by soil-water desorption curves. Plant-water potential was measured as described in ancillary experiments (16 
RESULTS
The response of peanut leaf conductance to increasing and decreasing light level is summarized in Figure 1 . Conductance increased up to the highest light level tested. Pn rates show essentially the same curvilinear relationship as conductance to light intensity. Conductance was almost 2-fold greater from the adaxial than from the abaxial surface of the peanut leaf. Figures  2 and 3 show data collected in a similar manner from soybeans and snapbeans.
The higher potential for conductance from the adaxial side of peanut leaves than from the abaxial did not change with soilwater stress and concomitant lowering of plant-water potential (Table I) . However, conductance from both surfaces decreased with the lowering of plant-water potential. Cycling in the con- ductance of peanut leaves is evident at the 3-bar level (Table I) . Such cycling is associated with cycling in plant-water potential (16) . Contrastingly, in soybeans, higher conductance was maintained by the abaxial than by the adaxial side of leaves under plant-water stress (Table I) . Measurements of net photosynthesis from adaxial and abaxial leaf surfaces singularly indicated that approximately two-thirds of the peanut leaf total net photosynthesis could be attributed to diffusion of CO2 through the adaxial leaf surface.
Stomatal counts made on the two peanut cultivars indicated equal numbers of stomata on the adaxial and abaxial leaf surfaces, whereas on soybeans and snapbeans numbers of stomata were 3-and 5-fold greater, respectively, on the abaxial than on the adaxial surface (Tabel II). Similar counts for peanuts (5) and soybeans (8) have been reported. The size of peanut stomata were also identical on both surfaces.
Electron microscope studies did not reveal any anatomical or morphological differences between peanut guard cells of the adaxial and abaxial leaf surfaces. Thin cross-sections of leaves prepared for electron microscopy were further studied with the light microscope for cellular arrangement (Fig. 4) . The vascular bundles of the peanut leaf are surrounded by bundle sheath parenchyma cells. Cells similar to those of the bundle sheath (bundle sheath extension cells) extend from the bundle sheath to the upper epidermis. These cells appear to contain very little cytoplasm and no chloroplasts. Contrastingly, the cells at the base of the bundle sheath are directly in contact with a single layer of large achloraplastic parenchyma cells which lie directly above the lower epidermis. These large cells are continuous among themselves paradermally except directly above guard cells, where their absence allows for a substomatal chamber.
DISCUSSION AND CONCLUSIONS
The 2-fold higher conductance from the adaxial side of peanut leaves than from the abaxial held at all light intensities tested. Further, the conductance of water vapor was greater from the adaxial side of the leaf than from the abaxial whether the plant was under water stress or not. Under field conditions (2, 19) , conductance was also found to be greater from the adaxial side of leaves of nonstressed or slightly water-stressed peanut plants.
Under very high water stress, conductance was reduced severalfold, but was nearly equal from both surfaces (19) .
The conductometric responses of snapbean and soybean leaves were quite different from those of peanut. First, conductance for both snapbeans and soybeans was usually twice as great from the abaxial side of the leaf as from the adaxial. Second, with soybeans, the plot of conductance becomes asymptotic to the x axis starting at intermediate light levels (Fig. 2) . With snapbeans, conductance increased little with increasing light intensity, except for morning measurements of the lower epidermis (Fig. 3) . Most workers have presented similar data showing that the adaxial leaf surface has a lower conductance for water loss than the abaxial surface (1, 3, 6, 9-11, 13, 21, 23, 25) . Several reports indicate similar conductances for some species from both surfaces (1, 3, 10, 21, 23) . In only two species of C3 crop plants, wheat (20) and sunflower (10) , is there evidence that the conductance of the upper surface may exceed that of the lower surface at any time.
The Pn rate of peanut shows essentially the same curvilinear relationship as conductance to light intensity (Fig. 1 (15, 25) or CO2 uptake are correlated (4, 27, 28) . The numbers of stomata were about equal as well as their size on the adaxial and abaxial surfaces of peanut leaves (Table II and ref. 5). In peanut leaves then, the higher stomatal conductance to water vapor and higher CO2 uptake rate through the adaxial surface is not due to more stomata, however the difference appears to have a common denominator which is associated with both water vapor and CO2 diffusion. Since measurements of the light transmission of the peanut leaf has shown approximately 80% attenuation (18) , possibly the differences in conductance between the two surfaces is brought about by the higher light intensities which impinge upon adaxial stomata. Higher light intensities could bring about greater photoactive stomatal opening and allow for greater conductance from adaxial than abaxial stomata.
The subepidermal layer of large water-storing parenchyma cells may help compensate for water loss in any development of leafwater stress. By their distal position in the leaf structure, the large parenchyma cells would only lessen light transmittance to abaxial guard cells. Vein extensions have long been identified as primary channels for water movement (7, 26) and supply water to tissues in contact with them, both mesophyll and epidermal (22) . The system of water transfer in the peanut is evidently very susceptible to perturbation set up by soil-plant water stress which causes oscillations in leafconductance (Table I) and plant-water potential (16) . I have found that the maintenance of optimum soil water availability is an absolute necessity to maintain the high photosynthetic rates we have found in certain peanut cultivars.
Possibly then, greater photoactive opening and thus lesser diffusive resistance of adaxial peanut stomata offers an explanation for the 2-fold greater conductance for both water vapor and CO2 from the adaxial than from the abaxial surface of their leaves.
Coupled with the capacity for a well hydrated cellular environment for carbon fixation inside the leaf, the high photosynthetic efficiency of certain peanut cultivars may be realized. LITERATURE CITED
